Acridine Orange, a precipitant for sulfated glycosaminoglycans, causes mucopolysaccharidosis in cultured fibroblasts.
The purpose of the present investigation was to examine whether or not a di-cationic amphiphilic compound that is known (1) to be accumulated in lysosomes and (2) to form insoluble complexes with sulfated glycosaminoglycans (sGAG) in vitro, is able to interfere with the lysosomal degradation of sGAG, thus causing mucopolysaccharidosis (MPS) in cultured cells. Acridine Orange (AO) was chosen for this study since it is known to meet the above requirements. Cultured fibroblasts from rat cornea were exposed to AO (0.7 microM to 30 microM) for 72 h; tilorone served as reference compound. AO (1.75 microM to 10 microM) caused MPS in a concentration-dependent manner, higher concentrations were cytotoxic. MPS was demonstrated by cytochemical staining with cuprolinic blue and by measuring the intracellular accumulation of [35S]-GAG. The sGAG-complexing properties of AO were demonstrated by using it as a fixative for the intralysosomal sGAG accumulated in tilorone-treated cells. The present findings give support to the working hypothesis that the MPS induced by di-cationic amphiphilic drugs is due to the formation of insoluble sGAG-drug complexes, with the result that the sGAG become resistant to lysosomal degradation.